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Abstract (Basic): JP 10064842 A 

The method involves irradiating a linear pulse oscillated laser 
beam on a semiconductor film. The irradiation energy of the laser 
pulses is distributed within the range of 3% from a predetermined 
value. 

USE - For active matrix LCD device, EL, flat panel display devices. 
ADVANTAGE - Improves reproductivity and resolution of display part. 
Enables uniform laser beam illumination. Reduces image dispersion in 
display device. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To execute a laser annealing superior in uniformity 
and reproducibility, by setting a laser beam so as to distribute its laser 
energy peak value and half-width value and threshold within specified 
ranges of reference value. 

SOLUTION: To control the executed melt zone the control of peak value Emax, 
half-value width and threshold width dispersion is indispensable and it is 
essential to control the peak value, the half- value width and the threshold 
width within plus or minus 3%, preferably plus or minus L5%. To control 
the peak value Emax dispersion, part of a laser beam from a laser 
oscillator 702 is picked out through a half- mirror 704 to control by a 
controller 705 according to the detected energy. 
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H*j8«v»"rnt>**p«©«i«±3!i!artK:»#UT 

[0 0 4 3] c:U, **WfcttfflLfcW-1f-ftll© 
«*ftH7ftfflV»TBWI!T*. H 7 icST U— !f-*« 
tt. HlT*LfcJ:5a:ieHKl — If— x*;M*— ftfl- 

[0 0 4 4] 07 KftHT. U— tf — figS*^ 70111 
U— tf-«*«7 0 2 36»6JR»*n. 7t^*7 0 6fCj; 

o»fH»«**»tt»cftn*nfc/'«;i'XU'— tf— tf-A 

ft, S7-7 0 7T?S^t. 5$Tl^Stl^7 0 
8S^LT«lISft7 0 9CH«W*«IBft<rLT^ 

[0 0 4 5] U— tf— fg|gSg7 0 2*»Sf6JSSn*U- 
■tf-^iLTfiK r Fl+yVl/- tf- (j$12 4 8n 
m) . Xe C 1 X+Wl/- tf— (ft* 3 0 8 nm) , 
+t;>7>^ie©Nd : YAGU— *f—<D& 4 iiS 13 
ft (iSS2 6 5 nm) <f ©*^3tt«*©*ftft*-r4 U 
— tf-7tftfl!U5 CI 

[0 0 4 6] fl/T, U— tf-56»»7 0 2 CtWxy 

nt5/-!)-7 0 3*«8Si*nT^5. :ffl^/xyot'7 

tJ— 7 0 3fiU— »f— 5BiR»7 0 2 |>il:*lf»T§rtSn 
ftADy>ftft (K r FI*->7I/- tf-fte.tf7->{k 

<M. xecix+-/7i/-tf-ae,id:itt) fti&*-f 



( 6 

9 

-5 it tb <DB>m 13 * mmmwiz ts m -r % . 

[0 0 4 7] £fc. ±fSU— tf-ftm&7 0 2 tft^Jk 
7 0 6 t©^l:«A-7 5 7- 7 0 4*t|gH$n, 
TU— !f-ttia#©— «j8«Bi 9 W£ft3 > h n-;io.~ 
^K7 0 5TM?n5. n> hn-;^7 h 7 0 5 

— if-$BS»7 o 2 ©ara/^-siwitT*. 

[0 0 4 8] Sfc, &&SS#:7 0 9 fit. S#£j##7 
1 OiKtttt&ftfcXT 1 — 5?7 1 l±fcE«Sft. S# 
££f£-7 1 OrtKKBSftfct— K«fcoT. Bf^O 10 

ias (300 ~65o r) ^oxf-y7 1 1 

cttn««7 1 2 Amman. t^mmm^A^izy 

[0 0 4 9] SSI:. »H««»^tBfc U-lf-lBM' 
0 ME. #«#BiLT, 7 

1 3£*T£. d<DX^#M#>^7 1 SfcW-tfSH* 

[0 0 5 0] Sfc. UT, /Wl^fc^L 20 

TO, «*) #X#>^lcSI*3ft&»*«*fl?7 1 

«snfc«#«isflf7 i 5*#-ra. ^;T*M$n^ 

#X©i(S6Ste99. 99999% (7N) H±#ittl5 t 
[0 0 5 1] ±g2^figWU-lf-MW^7 0 l^fC*3^ 

TS*sit#7 1 oii, temmwn 1 6ic«kox. *§s# 

U— tf- tf- A ©IS^fa L TStfl3SfGl K»» 3 ft. 
[0 0 5 2] y-f WW:/ 7 1 7 7 0 9* 30 

s ft &*fMK»*^ •& ftr ^ « . 

[0 0 5 3] Sfc, H7 4«©3t#»7 0 6®F«g»T/t;i/ 
X U— If- tf- A*«»«irJPI$ft*iSg©«EB&*H 8 

[0 0 5 4] S-J". U—if-^ggg^ £ftfc U— 
^-%\t%^U>XS 0 1 4:8 0 2T-#tfi££ft-5ft^& 

!f-3l|£tj«»aft*. 

[0 0 5 5] f LTC1©1/- tf— m^2-D(T>^^i-^ 40 
•tf-8 0 3 £8 0 4 K.k-5T-€-«bf— AI*JK:*SW-*X* 
;^-«FflEO»#*«»jE*ftS. 

[0 0 5 6] Jfr^Ev'T-f if— 8 0 3«. Si&aSKISttC 
fi£ JE* $ ft -5 1/ - if - tf - A © i|S -ft ft »c * £ tf - A ft x 

[0 0 5 7] afc^S^-flf— 8 0 4«, 

»«C«£?gSft.& U— If— tf— A<OS^[SjtC45lt5tf 
-Aftx*;U*-#ft©«:E£fT&5&#J«:fioT^ 
*. U- if-tf-Att. S^ftlCl 0 cm£U:t>5l# 
Jifcf£ft-3tf)T-, C^^^v^-flf— 3 5©)tf^7> 50 
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[0 0 5 8] 8 0 5£8 0 6 £8 0 8Ti^tT5©H 

tf— ir— A*»ttfcja»-r*s«*fi53t*u>x 

[0 0 5 9] *5USWIC^-r«^(C*5^T«, afr^S?:*- 
-f -tf — 8 0 4*1 2(!<©->U >HU*;PU>X (i|S5m 
m) T-lllf&U AltTSU-lf— 1 

[0 0 6 0] IP "5. tf^v^-f-tf-te. rtfiJCDIOffl© 
->'J > KU*;PU->X*i±fCfiJffl^ftSJ;'5t', U— if 
-3ttK#bT^Ojfe»*t>t5TE«aftT«r»*. 

[0 0 6 1] ***«C*^T»4. MMCIWStlS 

[0 0 6 2] £t±©«aifS*Sfflt5i. «ttU— tf 
[0 0 6 3] 

siitr. »6ft*»»tt«*iioi^-tte*<r*ii 

-5. 
[0 0 6 4] 

-r. 

[0 0 6 5] *HJfi«IC*^5U— If— 7—— Jl/ 

A $ ft fc^tt«-f * > OSttlb * ffiJB-r % ' t C ft -5 . 

[0 0 6 6] s-f. 2 0 1 -e^$ft^>^7X*«±fcT 

TCVDSCit). 2000A^jP$(CfieSS-r-5. A 
I5^^-y>7 ^JSSfciSi:, ^(r^ 

[0 0 6 7] *fc#ftHS*K2 0 3^7X7CVD 

3«SSiP«100 ~2000A (»$L<«100 -1000A. 

200 -500 A) T*ftfcf&<, »#:ffil*l(C*5 
lt-5KJP^*ti±5!(;jWW. ffiL<Bf2.5^tt 
*. 

[0068] *#ffirtoniffft«»r*#aK:"Pv»T 
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ft&5 5. 
[0 0 6 9] #ftKS*«lOiOPOtf6r3*tt, *"©£ 

C0 0 7 0] kk®*« & nsiaatt 

SJ«K©«»tt***.fc»d. #SSil^l2 0 3©f£ 10 
gl^g <b L T i£EE#* C V D r* ft ffl V» -5 C <t *W £ L ^ . 
[0 0 7 1] WXtLT«y->7> (S 

i, h, ) ^»hu-/7> (si, h, ) m^m^nnx. 
e£Bi&*«42o ~5oo x:<DM.m®.m-cft5. 

0 A©#Aff^*M««£IR'r<b. fc*. d©f£IKt&S 
(SttSftKfcttSiB*) «BISt*5J:tfJRJP©i§-ttft 

[0 0 7 2] H©J5)»fflfl£ttk-i' 

[0 0 7 3] t-^-^J;-5S-&t>^>^Tn-JKci; 

s^fcattftS^rrsT.^-^ (u-fey^-*#tf) 
[0074] ^5bt, @2 (A) sn 

-5. H©ttl6a«#&ttfcS. #»Ka*K2 0 3K1»L 
TU-1f-ft©!&WCJ;Si&iftlfcIgftfT&?. U— if 
— ilSftftISttm^Lfc<k3^:BI7T^S*iS**K*W 30 
"T S U— if — SHftffl t^Tfif 3i 5 = 
[0 0 7 5] &*3, U-tf-3tiUTttXeCl, Kr 
F, A r F**aig^XiLTffl^fcI*i' , 7U- i tf- 

tNd : y ag u-*f- com 4 m?Mmm*mm-r2>z.t 

#T#3#. ^USSWTfteK r if- (jfi 

S248nm ) ft&ffl-rs. 3fc*JR-*»*«»K:#*.* 
5 1:^* < t6««**6ift. KrFl+y 
viz-if-ioSMK. -ewft^x^jM*— ©flu . 
XeC 1 (i&ft308nm ) 

So 40 

[0 0 7 6] s-ru— tf-7^-;i^©iaSf?Hm«'\ | J 

<, l»fi*Kl:fn*!MI*fft«. ::©*«»»:*# 

[0 0 7 7] *fc. K**^«»BftT©W— !f-7 
ffl3©iRK:3«ftfcKtf&j$£nT&*K& 

iB*««**fc»&a*tt*flB©aEn*»*.« 

-5. £©^ftftjqi*S;:.fctti*Kh7>^X*ftSSricL 

fc*t:Aff4MOS#ii«»*t*±TJ#ti:lW»?* 

So 50 
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[0 0 7 8] f^T. *HJfiWrtt»*t'NU'5A* 
1 : 1 ©«■&■?*#«»« 7 14,71 5 U 
Kfctf^t^'JSAtfXfcB^LfcRHjltU 1 -76 
Otorr©^fX£E^TU— if— 7——)\s$:fio. 

[0 0 7 9] £©«fc5fc«Mc4:-r*£. tMQ9£tt©iS 
l*afi*$M&SiE«»::MfPU J&o&SMSaflBOJIH'iS* 

[0 0 8 0] Sfc, ^©l^»A-rSg!*^7. J ?"\U^A 
ft 7 N ftigxS&KftW-rs fc©£T-5 <t U— if— 

[0 0 8 1] Sfc. if— fig*tftfi : /«toTVi*IH«U 
— tf-HM#£7 0 l rt©#x««SflMM-*fc«>K:*H 

«#;*©»iisfTfc3i8&*«n?*s. unci? 

yo-feyiJ— «f*tt«UT*K*H«^X©«!H*fT& 

[0 0 8 2] Sfc. ifE^Hmft^fiK-rSlCl^LT. ^ 
*U— If— MSt^7 0 lfi©C TCPSi^N 

mm) 5c*t«*Mt*-r*ci:«»a*bv». ess** 

N;rc*^©fc£-#lT'&£NH s . CO. CO, 

So 

[0 0 8 3] CTC^NTcaittSailSSSfCS 

i C, *SiN, it^fc^t^iKft^-rspJtittfe 

[0 0 8 4] ±IHg^(C«k0, *-TU— tf-JRI«S7 0 
1 rtft 1 0-* torr&T©»Kffifc§lt»fc«fc.»*#X£ 
^U^A^Xft^A-rSdt^MSLti. :©J:5l:f 
* U-lf-JIItS 7 0 10|*jf6I*j»»fttttttl/T 

*5<ct-c. cjtm. N7C3gft-e©m^t'-§-tr^%© 
ft i ppmJWT t -r S £ t s s o 

[0 0 8 5] ft*iW5E©«k5C 
1f-««tt. I'— if— RSitS 7 0 1 ©K£5l#ft^-* 

7 1 3Tff aue>Ti»»AK38««* 

[0086] tf-Haaa* -cas 

A*. ^tlttSfflSStf 7 0 9 SfiSJStSXf- S?7 1 1 

ris^jt^-7 i o{crt«^nfct-^-tc«to3oo 

~650 < C©®«^HT$'J»rSo 
[0 0 8 7] *SIJ£esjTtt, g#iB^ft450 *C± 5*0^ 
(»*L<«±2 t&rt) tt5. SS*J^©I^. d 
©«}; -5 /«c«ffll*I t'iW4i)S C <h raSgUtt©:^— 14fti^J6S 

■€-©fc©fc|6]±f 5d£*<5fcK;*nT^S. 

[0 0 8 8] e*tt©i^— tt*»ifiSS*©f4. S^fi^ft 
±tfT43< <h tf-Ha»x*;i/*-»:»*aK©sfe« 
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«x*;i^-©fcrs>^#£W>$ij-r£;i t39*-e***»6Tf 

[0 0 8 9] ^©MgfMffllteX^-^7 1 1 cts: 

fflfttTab -a fefeSfrSfleraSdUsi*^^ \ztt ~> x ^ -s . 

[0 0 9 0] V— tf-TtCDfilWx^;!/^-^ 

[0 0 9 1] &&K&mm 2 0 3 £*6 A 

ik-?Z>tzSb\Z220m)/cm' ©X^JI/^— «g©U— tf— 3t 
l^-' tf-3tt©**a*tt 2.4mm/ 
s, EifcSfcUOHzfcLTUS. 
[0 0 9 2] !f— 

^bsn-^&Haw® <n©»awa**iU8a) 

-r&fc©-e&5. 

[0 0 9 3] CCT?l/t;^#©U-tf-I^M-0 20 
#*{CO^T, 01 lSfflHTR9!t4. tt*. 0 1 1 

Blg»aiM;^oi/- tf— &J£©#-£^U te©i£ 

[0094] z.<nv— if— x^;p^-*«r 
[oo9 5] u— tf-x^;u^-T-««»cfeip-r^#/t 

[0 0 9 6] fcf-^fitEmax 1401 1 

w— if— x*;i/^— ©»^:ffl-r$)-5. fcfc'b. 0 l l \$ 

[0 0 9 7] *{C^«*BT»«*«. tf- 40 

x*;^— ^ftEmax ©¥#©fit (1/2 Emax T 

&h-z>tzm<D/vixm (.sMsnzmwi) diss 

[0 0 9 8] JPKIltttU— tf— X 

tftl. ddT«Eth-C^^n-5) £,fct>fcl5©A\>k*i|B 
(#ffitt»IBI) fcffiST*. d©XUy->a*-;i'F« 
tt¥«4i©l/4 ~l/2 ©M-Cfe-S. 50 
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[0 0 9 9] ±EXl'y>a*-;H«tt <*»b€r^ 
fit) t.\t. -5-tiet±©u— tf— X^;P^— T»flg#tB 
Ci©»^, SiHffil*®) *ISItbfc«fK:«J»»iii©» 

;H««©ieBrtTta*t*RBWS**M*-&*K:s*x 

[0 10 0] *^«ffl*T-«, 01 1 fC*5^TXlx>y->i 

K*©«Hrt*a*«*»»*-a-**3»w»:x* 

T, *$fi9IK:*iV»T. £©*»*«»**»*l::«1irr 

•3 £ t*«U— If— tSSflSlg©}* eo^SrflpSiI-rs^^ 

[0 10 1] -tUTT. ±E*a»»M««*«fPT-B±TT 

tf— ^filEmax . #ttiB, XUy v-a.*— ;UF"B©#S 
-T>S©*JfflI*^^nI^t^:-5„ -t©fc*, 
sfe-r*<t-5fct-^«Emax , J:tfX U-y 

fr—fr h*ffiS-±3«Wft. iff iL < «±1. 5%Em\zMW? 

[0 10 2] ^JSW'^Ttf— ^ffiEmax CDH^O 
^©$dP«, 0 7 ir^^n-SU— tf-fgffi#§7 0 2 7&>6 
55JgSn-5U— tf— 3fc©— SBSA— 7 5 7— 7 0 41CJ: 
^TlROffiU n>KD-;UrLX-y h 7 0 5fC^I/iT^ 
ai^n-5X^;i/^— fCSO*liTff^Ct)tl-5. 

[0 10 3] Sfc, Htr^©«i;5lC»ft:iaSSr-htfT^fi 
{fcfc&gfc: U— If— X*JU=£— [-V-i?> ^.T* < 
uil4, fcf-;? fit Emax ©fieo§*«HWr*±T?^* 

[0 104] *Iii±tfXI/yi'a*-^Fi 

©$ijpfc«07©7 o 2tssn«u- tf— ^Sggf^tC 

**t*&iB^ (Kr, FHe, CI*) ©»WEj8«* 

tciiift*. una. afi^©ttflE*»«-&*ii^ 

— tf-5t©%ag#d^e.-p<fc«6. u— tf— /wx© 

[0 10 5] fi£oT. 0!l*.#K r , Fi^W 

X*Ne*©^SttJ!f^rWRUTU— !f-«fi»7 0 

-T -5 %> ©T& -5 C t *» U— tf— 316©* 6 O * < T1t 

[0 10 6] Sfc, »MtoKirittBj!fx*«nfc«^i: 

n. dtlJ8«U— tf-58«»7 0 2|*i©^©>WES«t 

[0 10 7] -e^T. ^SUSfiaj-CfflVi-SU'— !f-^®fC 
U— tf-^Hi§7 0 2 CMLt^yDtyii- 7 

o 3*«it-r*;:£T»iB#;*©tt**fl*'3-o»«. *f 

X^D-feylf— 7 0 3\tU— tf— ^Jgg|7 0 2 ^©Sftg 

[0 10 8] «±©J;ptC, *mmmT'&mt&m7T' 
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ft, $f$L<«±1.5X^ftC$iW-r-5Ct7!)Mtlt^ 
5. 

[0109] dCDcfcp&tf-^ffiEmax , 
*»««0»*atW»*«iriBta:*. BP'S, ?&K:t$-& 

u— if— x*;p=¥— TWHWffiou-- if-T--;p*ff 

[0 110] *5Hfi«Ttt. a±©*C*«tt«9fP©* 10 

ftfCiJWTlOO ~5000nsecBg|4-r^. d©P3lffl«*S8l?l 

[oiii] fcfcu *%9i*stt«%ttiM<wifti::&<r> 

**. 20 
[0 112] 
[fcl] 

m 

Ztn=1 00—5000 (nsec) 

n=l 

[o i i 3] bp-6. mwrnmrnm-vu— v-7=.-)v* 

HJfi0y»C«tSU— »f— 7— — ;Utt*tt*i»Q0~40nsecT 

l^<5B$IH) telO~20nsec<h£toT^5. 

[0 1 14] Sfc, «ff 0.9mm ©*«!✓-- 
«2.4mm/s TSta^fcrtt-CO^gT-Sfcg), JJMaWSS 
fc9#?Jl 5tH (±S£K& 1 (£*5^Tm = 1 5£fc*) © 
if— /WXJMtSfr 5CitS4. ftoT, **SS 
fi»JfC43^T*a?l»l»«a«fC«fc-&U— !f-BgS*«flH«150 
~300nsec <h&oT^£>. 

[0 115] &*5. tf-/^XO^»3S*±tffc 

**»t»U «|[*B»»llMB«"COU— if— HMtlSM* 40 
HOTS C d:*«PllBT**. 

[0 116] a±©*fcUTU— !f— ;P«tf5Jl 
it. 02 (B) K*-T.fc'5tt»Att&*flt2 0 4S» 

ffl * SS £ ft & U — if— 7 J: 0 fgfiK ;* ft-S fe co T 

[0 1 17] &*. ttCfcftSittftKWCT*"? 

ae^s^ffliHit&s&^^ta-jTus: so 
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[0 118] S£. @M1^2 0 4©|*|gBCDC5E3i? 

ftT^aOT, -ecD|fB#ifiaS«2 X 1 0" cm" fit 
T, rt)V9Vimm&S x 1 0" cm-'HTt^W 
•5. 

[0 119] d©jg««S I MS^«f (r.&'f 3->KS 

[0 12 0] &£a&ttfcJ3ai&iXIK2 0 4f;:*fLT 

Stt¥**l2 0 5W«t5. (0 2 (C) ) 
[0 12 1] fc*. U— *f-7=.-)V>6 

[0 12 2] £©tt^. IS/hteffifclcatTSTr:-.^* 
^£©®m£»Sfc*K:&g££ftSl'— If 

©V— ^>»C&ra£#fctf£££T«S^£*«lS(-rs 

[0 12 3] ?S£JI (»tt¥3£#JI) 2 0 5Sffce., 
fitt@2 0 5*«oTy-f h*feiSfeJK 2 0 6tLTiffit 

*«flsft*K*dUR-r*. ^JiTtty-r h team 2 o 6 

tLT, :/?;C7CVD&K:J:?T1000AjP©ttfl3£X 

BUfejaurr***. *fta**K-«»s iO, N T T'^^ftS 

[0 12 4] ^ctcy-f httffi£#lf£-r£fci!&©0S:L& 
Vi7;P5 — ^AKS:3000A©jP$tCfigBft-r-5. £©7;i/ 

# — ©*£*PWT*BttTX#>5?£A«0.2 S*% 

[0 12 5] hnyi/^^^Xjb-tt. lniJ»^*?ft* 

ft£&tt&£^«$!ltt©^e#j© £ft<=> 
tt. «*^»E«IO>'3 — h ('«*) *ffl<JSHt«t0» 

[0 12 6] y>r hWK**Wrt-**m£LT. 

te©**tt*m *fliv»* c t t>wir»s. 

[0 12 7] ^C@iL&^l/yX hVX^SKBU 
^>^"T-5. £5LT. y-f hSl2 0 7 ^f5l 

[0 12 8] CCT?lt ««PflSF}KtbT3 960->3'?a 
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[0129] c©is-r»j«an.5»amMb«2 o 8 

>©<||J®K:2 0 8T^$n-5«t5CC<D#3FLKWcO|^ffi 
[0 13 0] ^<0^7LXtt«)||ilftM2 0 8 (Dmm 

(&&mM) «. 3oooAt-rs. ^co^-?L»tt©^sK 

i#-C#£. ft£l®@&fcK2 0 8©&JP©iWW*. HI 

[0 13 1] 'A\zmtnlyt£^l'~J7> hv;*.^£RfcSU 
BflE©IMMMfc*fTfc"5. uOiic*i»TH 3%cd 

+ftUfc%>©S«*»*iLTJ3lr»*. 
[0 13 2] £?LKtt©R«ttflJR2 0 8© 

F«3^»C*|?-»«*<«A-ra©T?. 2 0 9T:*£tl-5J;3 

cy-r h«®2 o 7 c*-r*tt«TiMfTHH!ttBm* 
=rr*HMHHfciii2 o 9 3&t»rtsn*. 
[0133] d©iS"r»j«an*i»*»fl:Bt2 o 9 

tt. »«»fclS©ffllra«EE*l«rr*J:d:fcJ:0. -to 20 
0 9©MiS«900 Afftt*. 

[0134] ^oft«3tcBtfi«#-r«natt<uR2 o 9 

[0 13 5] C^IT, 0 2 (C) K5«-rtti6£»*. 

@2 (o tewT*a«»fc&. v— xxtfi 4 K>*i 
«*«BK-r4fc*©^*fii»'r ^©aASfrft?. cic 30 

X\t, N5 1 r*JUS©»^h7>v J X^$rf^ffil-r-S>fcJe> 
fCP (U» -f :*>©aA£?Tft5. *-©h*-;C 

stti x 1 o"gf/cra' t-rs. 

[0 13 6] ftfc. P? i + *;i'3!©»Rh7>v>X*£ 

f^srr* b (#n» -r ^-^©aA^fT'p. 

[0 13 7] 02 (C) ©*Mrc**B*M' *>©&** 
fTft5<h. 2 1 ot2 1 lroiiCTMi-ft/'^aA 

$n*. ££2 1 2 t2 1 3©«S«lCtt^fj5Etr-1'^->© 
ttA^SnSH. £©212£21 3©SS*£«, y-r h 

[0 13 8] 2 1 4-C*$tl-5^* i 5 1 V^;l'^ 

2 (D) 

[0 13 9] ±E*«*K:*>©ttAjWI*Tb;fc&. I" 
©Sttfc£^*>©fF»K:J:oT»«Ufc»«©7':=>- 

[0 14 0] c©k— tf-iSttibiS'bU'— tf— isafl: 50 
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■y— ©G8 ©Scffl=SS<*:©SP^SS «T * 5 - £ ABU 
T&sy-f h«@2 0 7©W*H£S%*L-CifcSLfr< 

[0 14 1] ftoT. **SS«aJT«S*ia«?:200 tl: 
*. y-f hiI2 0 7jWfi©IfflM4©i*^tt»T*n 

tf. *©W»ttK:i6i;T«flcil**±»f*::t»4Bl«-c 

[0 14 2] Sfc. ?£&JI2 0 5©fSAtt«J:ZPftKtt 
•f >©ftA«fc J: -a T V— tf-fSttffcK:* tt* U — tf 

ttT*kai****T*<i&B««*S. #*J£0!|-ete, 16 
omj/cm' ©x*;i>*-*flr? U— !f— flM**fr£ 9ut 
iT5. 

[0143] @2 (d) \ZTFi-?vtm*%tcz>. mmn&m 
m2 1 5 <t it, ft^s*K-^ttii:siRK«durr«. 

©*»«** m LTtiw. 

[0 14 4] JIM16INR2 1 5£f&tSILfc'E>, 3>^i7 
hsfr— ;U©Jgj££fT3. -5-bT. V-X112 16tH 
U-f >112 1 7 ©Jgf££fTft5. d©J;'5ICLT02 

( E ) \Zm-r»m h5>yX^ * * £ . 

[0 14 5] JR±©«HcLTfls«Snfc»*h?>5?;* 

fit, -t©i««T**«ttJi©«satta«s*T^-tt 

t6ft&©£ft5. 
[0 14 6] Sfc. CO.k'SfcbTflsJSSftfcN^lr* 

;ua»?iKh7>^^tt, Ku-r >«ffivd=uv . y-r 

htiJEVg=10V ©MftfcfrflsTlcfc^T, 
5Vggn?*0. ^->«8S*«10~15mA ©&$fft«£H3M4 
Sr^Tfe©T?£feofeo 
[0 14 7] mM&12) **16«T7tt. fc* 

-raws*-* - . «gia, *«5c*«fflt»f fciisftfts-a-* 

©T&oTfcStjftvn 
[0 14 8] 8?T. **i6«TttU— !f-7=-*fi 

ffa"5^tTjp«nflaK:j:o»j«bfce»^*ii©eji 

tt * a s tc&s-r * c t * i m t -r s . 

[0 14 9] ft*. HA{b^F^n©MJsSa^|]fiM 1 £ 
1 £SftS^©*-*E«t-T4. 

[0 15 0] ST, 3 0 1 T^^n-5S^±J-TmiK3 

DffilCkO. 2000A©JP^fC^lKT-5. 
[0 15 1] ^C^AK^3MK3 0 3*^7XVCVD 
feSfctefl&EH&C VD*£-C200 -500 A©iP$(Cfi£KT 
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c«>#AK3ftDt3 o 3 itmmm i mm, ikjp©s 
[0152] #ak&sk3 o 3efigRLfc&. 

H^*H*3^TUV^SrM*fL, #HSJ£iiiBl3 0 3© 
£Bi;:«ff<r4M4K (0^-a-T) ;i©&{fc 

(DJ§nttS-3JcS-r-5fci*© ! fc.cD-C*-5. (0 3 (A) ) 

co 1 53] &\z#gkm&mm3 o 3 oisafc&ttft-f 

tt, #»ljlJ#£t::£*#IJi s F6-232059 J ?'H7-321339^& 

[0154] znmikit&m&'tz&m 

TbmthXN i (,~y>r)V) &mm-f2>. Ni^tC 
ti, Fe. Co, Cu, Pd, Pt. Aum%%m-?Z> 

[0 15 5] iCtil =y4r;HMWi*14»l»TN 

ft (uuflil Oppm (li^I) ) Kffl&Vtz-y 
$rJMfl»***ft# AK&SMR 3 0 3 ©*BC»Tf 20 

nfctlttS. (03 (B) ) 
[0 15 6] ^C(C0^L75:ViXt:>3— ^ — ZM^TX 
tf>F7-f*fx^. d©»«E 
ft#Xii:J:DI|!Ml»R3 0 3_k©Hj£LfcVM»fl: 

[0 15 7] *IT. ^©«tt"r^»tt*B**fc»4* 
****Lfc*ett#H«K43V»T500 -700 "C, 
WfC«600 , C©fi*T4l*m©toJRffl.3fefT&3 C tl: 
£0ftSA1&£*IJt3 0 5£#-5. (03 (O) 30 

[0158] z.<r>m. tnmmm<Dmmte&fcwm\z&^ 

T±5 TJHrt. $?£L<«±2 T!£lrt4:-r*;:itf*»* 
C©ftiMMa9t:J:«IIAft:«<iSA 
tt&*fflt©ttl'a©fiAtt*ft«>S d i fcft4*6T* 

So 

[0 15 9] ^OitCiHTt. XttffllHtt, 

ss»r«-B-fc^-Kiift«»*©a*»ftffl«^*aa! 
[0160] *c:j£Ate&*K3 o 5*»fcs. *sjh4 40 

-m-Wi***! 1 TBIWbfcU— tf-fcAfclSi 

H*©««fci«w*jrr&Ka«**. gnmra 

[0161] c©u— y-7=-;natt»»tt&*flt 
BH£-.a»ii;Stffc«, ?iigft<k^i±Tifeatt©escS* 

[0 16 2] fct, &Att&*flttt#AKg*gtK:il: 50 
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^T**3fc«*©8ft©#£«*LK:<^fca, «fcO± 

©U— tf-x*;Mf-tt. fgAtt&*K©llSAtta*&ir> 

&*3. *HS£^T«260mJ/cm' ©X^;U 
tf-RMfSfrftSCi (0 3 

(D) ) 

[0 16 3] BUL©J:3l;:LT. !f— JHttfCkOlS 
Attl&*«K:Sc#Lfcl8AttJ£*flt3 0 6 

£"5 LT»6ftfclSAtt«*Bl3 0 6 fcSfc, 
^ifi«aj 1 te£S«telc«ftfc%>©£fc*. 

[0164] mi&mai *nmm-c\t. ^mmi (0 

LDD F K-T'HK » MK&«X.fc*K F 5 

>5?x^*ffK-r*«^©i«it*-r. 

[0 16 5] 3«lfllll:*LfctP«l8lCffi? 
T. 0 2 (D) Cw'-r^ttft©ffiXlS*T*ff"5. 

[0 16 6] &l;i#7LKR©IIHHM:K2 0 8$iSt 
S. ^l/T, SflE©3Flt»-f *>©aASff5. £©^F 
lit-ftXOftAH. y-7fi*2 10il<H>fi« 

2 i i*»j*-r*fc*e>Kffo&ft©^>i*-f*>ira— 

©'Ftt*-f*>*. *©F— X«*T»fTfr3. 

[0 16 7] C©iB*, 2 12i2 13T*$ni.I«i 

2 1 2<b2 1 3©ft*£tia&?IG«rilMfcP»i$Stt 
S. " -T*. F W >tt* 2 1 1 M©fiaft7M4MR* 

2 1 3 #*— JftfclfcLDD (7^hK-^KK» 

[0 16 8] #7ffitt&Atttte«j&L£:&£jK0gi i 

ra*&W'—9 , -«tt<b*iis-r©T?»**«, #«9i#s© 

[0 16 9] SEoT. *^^^KS^T»«^$!l»<£JE 

[0 17 0] £©&, 02 (E) K^TlSSrSS £ <h 

[0 17 1] LDDl*tt*7ty hy-f M*iHH; 

£©MK:*tt*!l«#*»*lU OFFISH 
^tC*5ttS 'J -*«*©ttSiM>3-fr**IB*#UT^ 
•5. Sit, N^-^^;^©^Kh7>> J X^T*tl«, 
*y l»*+U7 , ©58*tllMlll/, *y F*^ U 71: ±-5 
*fl:©WIBtWWr*«iB**bTt»*. 

[0 17 2] 1 Gfe;K0tl4) 91 SMELT 

fP«Ufc»ilh5>S?^^ (TFT) ZffittTZ^j 
F U *Xffl*A*S£«*WJ*Lfc«ft3R-*-t>©T 
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H*fi*£EB£n«HXTFT£H22BttlBltt 

KI3e£*l£II]?STFT©f£8U:fI©«B&£04 SrfflU 

TIB "HITS. 

[0 17 3] &*5. f^SSlgraK^tt-Sff/l^*-*© 

\it>-ozmzm-rz> i m'®\*.mmm i £i^ire;&.5©T. 

1 Ti&BJLfc*5g0J©*f 6££.&3: ATlsJgST FT*> 

iixsm^T f t oraig^stci t-r-s. 

[0 17 4] *f. 3-~>^7 0 5 9*?lZftm2tlZ> 
^57M4 0 1 ZmMTZ. AM. 10 

aSISfra: STASIS 4 0 2 

TASK 4 0 2©SRliX/Vy^i*^7XvCVDftl: 
[0 17 5] -£-©±C:. Bl^btemOO ~1000A©JP£ 

0 A Off SfCfiJcK-fS. 
[0 17 6] 3fcC. Ha%L&t>#M&3|Uft&B!3&:£ 

aft^ttKiOiissfls-r*. ^©tMMbKttso ~6so 20 

"C. 1 ~24hr©JDf»jeia^>. 248 , 265 . 308nm ©i£g 

if-3tt©Ra»Trtf p. now?, W3&tt*#ra 
[0177] ^ic. «tire#aKSxnt&iSAftUT*& 

[0 17 8] -?-©±C 1200A©J?£©S i O, N, T 

oriarr*. ^o»bMEfl:a*iit4o sttafcy-f ne 30 

[0 17 9] ^ir. 0.2 aa%OX7J>>"7AS-^jDL 
fc7;i/5x£A®l4 0 6*DCX/1y^ffi{C=tO4000A 

m&m \z k D v *> + V 4 X * —Hfi36£.-fi © SiMCr -5 

cot;us^9ajk4 o 6 tt, «i:y< h 

[0 18 0] Sfc. — «>Ail©«*>0KffiO*« 

Mo, Ti, Ta. Cr#£ffl^Tfc 40 
&t»U TpJ^Un/^'J-tM F**m©«k"5&*« 

[0181] ^ic, mmmm^x-y ^5.-^^4 o 6 

SBW£UTHMMMfc«fr3. «««*il/Ttt. 3% 

©S5g?©x^U->:7*'J n-;^Jg$T> ; Ex77KT'4 I 
fPbT, PH=6. 9 2ClSLfefcO^«fflt5. * 
fi&£&ffi<>:LT{bfi£S8ft5mA. Id^SJE 1 0 V 

[0 182] £5LT«J5££n50^L&l^»?B&Bffi 
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fflt5c:td<-et5. (H4 (A) ) 

[0 18 3] d5LT> 04 (A) 
6. 7;i/5-^AK4 0 6^/1^-n>^LT. &©^ 
-f h««©»fflft»BM-*. fLT, 2ftiOiiift 
*ffH. #311(5181^14 0 7, 4 0 8*Mt 
•5. (04 (B) ) 

«Wfi([t43X05'a91*»«f:l. fl^SiliL 
T<b«««2-3mA. IiJ^«EE8 VtLTfflltS. 
[0 18 4] £©W»«ftfcH«#fc»LTJFfffc3&lft 

Jt©l!MHMfc*U 0 7 . 4 0 8©S^SrH|a?T#S. 

[0 18 5] S&fc. *«©ill*«[Tf7*M'S?Xh* 
3*B©HMMMfc*ff'5. H©BS. 
«tt 3 % ©aSK © U- > if "J 3 - )U®m £ T > ^Ex 
TTKT^fPLT, PH=6. 9 2fc:iS&L/fct>©£{£ffl 
•TS. -tbT. LT{fcf£tt8iE 5 ~ 6mA. 

SiJB«EE 1 0 0 V t LT^S-TS. 

[0 18 6] £©IB«jft£tt«|ftSttfcn4 0 9. 4 1 
014. ^it^2>. -tOfcft, H- 

1411. 4 1 2 *««-r*3a**J*-3. Sfc, ttHft 
MHMUR4 0 9. 4 1 oa:xy^->ysnfc<n& 

g<&-5raffi#**. *<nrz&. ioooAe^T©P${c-r 

[0 18 7] jfcK, 04 (B) -f*>K 
— h!>yttK:J:0iSeB4 0 3. 4 0 4 CTM^Sr&A 
T-3. tffl^fcf. N^*JUSTFT£f£§rf-5&<=>fcfT 
m.%)£VTP (U» £. PftWITFTSfflt 

[0 18 8] ^l©-l'^->aAfc:«toTlHlKTFT©y- 
X/KW>I14 13, 4 1 4fcJ;tfI^TFT©V 
-VHK>I«4 15. 4 1 6*«aE«E^Wte»riE 

[0 18 9] ^fc. £?LK©IMNM:0t4 0 7, 4 0 8 

[0 19 0] d©^ ^->aA(C«toT!elKTFT©{£}g 
«Tif5B4&M®4 17, 4 18. 5***;MBJ«»I*4 2 1 
6itfI*TFTOj5iIT«fllIlt4 1 9, 4 2 0. 
5 c **;HBJ*flH«4 2 2^SB«'&«Jl'^fiE$n-5. 

[0 19 1] 04 (C) C*ttttt!J»#6nfc5. ^CIC 
K r FI+y71/-f-f©iitSa:i7--MfT 
5. **SS^JT*«, *f-3t©X*;^-*flEttl60 
-nOmJ/cm' tL. |^7x-JI/«300 ~450 rihrTff 

■5. c©xgic«to. ^*>K-t:>yiiTti«s§ 

^fcSttB4 0 3. 4 0 4©*SiM4£3fc»-r ■&;:£: 
[0 19 2] ^IC. ^l»imi4 2 3<hLTg{fc; 
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O3000~5000A»^^»c:fig^-r-5. ^<DM^«6ig:8g4 2 
3te#Jf«>i<i:LTfcML3£*.?ttl>. (04 (D) ) 
[0 19 3] m0AmteJHK4 2 3SjSfltb&&, S 
BTFTCV-XM4 13, y-fh«l4 1 1. K V 
1>m%L4 l 4*5j;^Bi3j5TFTOy— Xi«4 1 5± 

CO 19 4] fit, TJUS^^A^^^t-r-S^ 
<t^^>t<DagK-eiHlgSTFT©y-7.fig4 2 4. 10 
y-fM!4 2 5. ! { K>iffi4 2 6feJ:i;iiTF 
T©y-7.«ffi4 2 7 Sr^fiTTSo 

[0 19 5] ^fC, *2 0JIM|glMlt4 2 8 tLTfft 
^9KK fflMt«SMtt?t>J:H) *y5XvCVDS(:J; 
D3000~5000Aco»$CfiglK-r-5. £©JBraifi»Bt4 2 
8fci#Jl#fjfi£LT ! feJgL3c*.&^. (04 (E) ) 

[o 1 9 6] m2<Dmmm®tm4 2 ssrfSBtLfce, ■ 

%>WmMM4 2 9 SrJg^-rs. Cro«t5tcLT. 04 20 
(E) C^t"«k'5^:lHlKTFTi3J:rXiii^TFT*^fig 

[0 19 7] J^±-rtJi^bfclHlKTFT*J;^iii^TF 

BS0$0 5C*-T. 0 5{C*3ViT5 0 1 fctfyZ&m. 
5 0 2 tezK^lElelBS, 5 0 3 «^it^^lHlKT*S. 
[0 19 8] itIftt*1-»^A*«T5 0 4£iil, 
TElD&^^U *¥ • ^it^SEIsJgS 5 0 2 , 5 0 3fcJ; 
0®H8iSnSH3iSTFT*X-f *yf>^*fiLTI# 

5 0 4 KB&ai^SrfT p. &*3, 5 0 6 tt*HnjS«'M9f 
5£ ©«£E £ OTDf & * © 3 ^ >lfi t? * -5 „ 

[0 19 9] fcT, Si})^©0 4T*LfcJ;3?tC0EST 
FTH. N9 t **;pffl£P^-\'*JUffliSffi1ltfflfcl&* 
^•tj-a-fcCMOS^jgiLT*^ • Sil*SlllES5 0 
2. 5 0 3Sr«fi£-r-5d<i:^T"^-5. 

[0 2 0 0] HSgTFT«Bi*MS5 0 4©i£* 

H5 0 7 VhU^X«KSE«Lfcy-f FB 

«£J:tfy-;*Elft0>&£jAl;:BBU MMISfclHA 40 

<o -r 5 m mm & « »-r 5 7. -r y ? > t -r 5 c t a* 

[0 2 0 1] Et±ffll«T&50 5TSfgta, *K 
«iniaBO»ff«««ktt3MHzK±, 3i^gB©=i>l- 

[0 2 0 2] ^JSWTSt???^ f> "J ? XS* 

H3?^cg««, lHlBSTFT*J:Z/iii3RTFTOfilttJl3^ 
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ttffliK h 7 >>'X^©$$ttd*i£j — 

*. 

[0 2 0 3] ia*TFT®1#ttd^— TSSCt 

[0204] mmm 5 ] ^mim 1 ~~mmm 4 -m. y 
v - i- mmm b 5 > v x 9 & fwr * m * * l t a*#fg 

[0205] *^JS^j-r«, *ro—wtLi:mx*iJM 

jMX ^ XM»m h?>VX* «#M¥5-275452, £ £ tt 
#W¥7-99317 ^«»cB«*tlfctt«fcJ: 0*riJ-T* 
S£oT. *£JK0g©l¥Ma:ft#. ttJR© 

[0 2 0 6] Sfc. SfcATtKWifTfc&^T&iU-- if-7 

[0 2 0 7] ST. 0 6 (A) H*3ViT6 0 1 tti^gf* 

&©&P|f IK©*i!i«ft L Tlitt fc«nfc*WT* 

[0 2 0 8] Sfc, KiE$-^S«>Sfe*fC^43]<DftffiTi& 

ttHRD***Ktt**|j*4:l,Tt>A^. ^©gffifCll 
UTtt**W#5fcJ:*«*H¥7-169974*a«fcElt;£ 

[0209] jfcfc, y-r Mft««tbT«liB-j-*afl:a 

0^ l, & v>#a ws^irs- mjei^ c v d m \z .j; o j&j$-r 

0 4 t^cSo (0 6 (A) ) 

[0210] #.\z. jgsttSSK6 o 4**^e.nfc^yt 

[0 2 11] i5ttB6 0 5*i9THSI/<tV»a 

[0 2 12] E3LT»J*SnfcSfca*fltTtt*»tt 
[0 2 13] dpLT06 (B) ©«JB*«»6n*. C 
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[0 2 14] Z.O LT, ffittB(r«V-X?1^6 0 7. 

J^J5E®^6 o 9 ttzz. (0 6 (C) ) 

[0215] 06 (o ©ttsiw* snfcs, mmm& 

ItUTSftii)g6 1 OS^XTCVDffilCiO^ 10 
SETS, fit, V-Xfig*£6 0 7*«tCX h'K>6S*£ 

6 0 8 Kji-rsn )i&&f>z-r2>. 

[0 2 16] -€"LT, S«ttW»Tfi^>y-XSffi6 1 
liSitfKW >1I6 1 2 £^fi£LT. 06 (D) K 

[0 2 17] U-tV>mz. i^^^iSKh?^^ 

^*IKh7>'> 5 X^«fgttBroT^fcy< M16 0 

— \f-T--)i^m^^>m^, y-r hti6 o 2tcjgffi 20 
i *^-e^ •& t ^ fijjs*^. 

[0 2 18] ^-<D^ii±Ca**^»«:6 0 1 

[0219] mmm 6 3 gasa 1 ~~^mm 5 T-iasn u 

[0 2 2 0] y-fMIil/TH, Mo, Ti, Ta. 30 

cr, w&nmnmm&ttw&m^Thmioti^. $ 
[0221] «atta*it«y'r htiiiti 

SttB£H<$©B!IM4**TSfc«>. KitXgtc* 

tt*Mii^a©»*ttB©v— $?>#±#*AT#fliT? 

[0 2 2 2] iS»X^^«jgtC*3tiTffi14g*«S 

[0 2 2 3] (££B7] %ffim~£l6ff6-?K9iL 
&±3&»«h9>S?;**»;tt&*#*ffi©*T;k<. « 

[0224] ->'j3>at«±t*j«snfci c 

[0 2 2 5] £©J:5fc=;fc5c*ift**-r*jMiMt0tt 50 
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[0 2 2 6] C£ffi0!l8) *ftlfi0m£. k — tf— Hfl* 

[0 2 2 7] 0 9 tCTfcTWte. 0 7 tC^LfcL--— tf— S 
«©-«fcajfi*tt-3fc«»HT**. tot. 07 
*T*JS£JlttSjfte01-©«F*ttH7 iB«©t>©*fl! 
HS^tiT-S. 

[0 2 2 8] ST. Jfc^fcKiOBttCiJOISn&l'- 
■Jf-!HW«9 0 1 LTfcEB&^itfc^ftKAt* 
LT. »*®£WT5S#9 0 2±t^K£*lfc#.ilM 
3**9 0 SKBItStt*. 

[0 2 2 9] *LT. V— V—% 9 0 1 ©IlfttXf- 
y7 1 1S9 0 4T'S£n£;frftK^I!j£l£&rt*e>fT'5 
Hi:T?#»Ka**9 0 3©£SK*#LTfTfcton*. 
£©#j*H:. £BttS*<T*;ii*»TS. IftTfffl 

[0 2 3 0] SIMltlS^H *HJS^JT«U- 
if-* 9 0 l ©JtMtt*fTto*i*»W («tt©****TT 

-5) ©BMT©£* <d©**t)»tt**V»ttS3Er»*# 
T-6) <h[g&©fg*£ (£©«ttfc*K&Sfr>ti:ft;&JB& 
*TT«) 39*. BftftllKtSB 9 0 5 . 9 0 6l:ioT»i 

[0 2 3 1] MMI^£E9 0 5, 9 0 6lt i£9 0 

7 a> ■=> « & s ti 5 « Sit tr «t -z> t i - ; v tin m &ft t> n z 
ctia^tMti.. 4t3riig**B 9 0 5 . 9 

0 6ttflHB&R0, U— »f-*9 0 l«tflBtt$n««H« 
**Jd»*LTEBT*J:2:a*i5'KTr**. 

[0 2 3 2] MMAllRMBEB 9 0 5. 9 0 6 «, #AK 
S9KR9 0 3ftBfJt©fl«KHn*»T«J:-5K:«**» 

t. h©b««, T**iB?)ifii^s*tT*ie5>»«*** 

A*. 0 2©B*te***T*«MW*»*. *369J 

#e»©4B^,fcJ;n«. «A«^f5^***ffl^*«d, 
■€-©5j*£lT©jaflETrBr«a:IB»3»t»SWEtT*©3i«a 

[0 2 3 3] Sfc. d©IS. iWiI9 0 5, 9 0 
6E±-3T#»R&**9 0 3*JnS»T***l4, Xf 

fct-^-©spi^iaa«to i fo5o~ioo *c*5^ia«tT 

•5. 

[0 2 3 4] Sfc. £©&. MlbAlMKB 9 0 5 . 9 0 
6fct>Hft«*#«S»BLTl**ttBJEM«*fT^, ffl^ 
#*T£S*Pffi©±3 *C( »*L<«1 t:) Hl^ttS, 
c©B*ttWH&*«#|g»fl;T*«SK*^T*S:fc 

[0 2 3 5] U— »f— *9 0 l*WSn5il/- tf— 
Jt901 ©B^$n^«*©#AB3£BK9 0 3ttRM 
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5, 9 O 6KJ:oTliaf»SnT^*fcJ&. 
[0 2 3 6] GEoX. V'— tf— 3t9 0 1 ©RBlfc&^o < 

4. 

[0 2 3 7] tmffiM9) X&ffimt. -gffiM8lZmL 10 
fc*J« Efctt*»»HlllM6« 9 0 5, 9 0 6 £#*#© 

[0 2 3 8] **ftt«-Ctt, if— Jfe9 0 

i, 1 2 38»6o#^**«witsna. #M(i^7XS 
*fcttR**ftK:< <. &*ilfc:tt»«is*iftv»©"r. 

Se^IR (i©«-&tt*ft«**«9 0 3) SXttttCftI 20 

[0 2 3 9] Z\<Dfc9\-yt?y7&m^frl!m\Z. S#9 
0 2#B*M*©Jttt«fi^#^X*«-e*oT , b. #A 

K^k0M9 0 3©^Sr 1 0 0 0t:fIS©2&^ (^ffifi 

[0 2 4 0] La>L. 8&&3B©MfiST?*f7.X2£«a*S© 
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